Abstract. Malignant rhabdoid tumours (MRTs) in the kidney are rare paediatric tumours that are extremely rare in adults. We herein report the case of an adult patient with a renal MRT. A 79-year-old Japanese woman was found to have a tumour sized 63x48 mm in the left kidney, in addition to multiple metastatic bone and lymph node lesions. The needle biopsy specimen obtained from the patient's kidney revealed tumour cells with rhabdoid characteristics: The cells appeared large, round or polygonal, with eccentrically located nuclei and prominent nucleoli. Immunohistochemically, the tumour cells were positive for vimentin, epithelial membrane antigen, CAM 5.2, and p53, and negative for INI1, cytokeratin (CK)7, CK20, α-methylacyl-CoA racemase, S100, CD45, renal cell carcinoma marker, anaplastic lymphoma kinase, α-smooth muscle actin, desmin, MyoD, myogenin, human melanoma black 45 and melan A. Therefore, the tumour was diagnosed as an MRT located in the kidney. Although the patient was treated with axitinib, a tyrosine kinase inhibitor, the renal tumour and its metastatic lesions continued to progress, and the number of metastatic lesions increased. The patient succumbed to the disease 5 months after the first hospital visit. The disease progression was rapid, with a poor prognosis, consistently with previous reports that of MRTs in the adult kidney.
Introduction
Malignant rhabdoid tumours (MRTs) of the kidney are rare tumours that occur mainly in children (1) . Cases of adult patients with renal MRT are extremely rare, with <20 such cases reported in the literature to date (2) (3) (4) (5) . The hSNF/INI1/SMARCB1/BAF47 gene is hypothesized to act as a suppressor gene, and INI1 is expressed in normal cells throughout the body (6) . Loss and inactivation of INI1 expression are associated with the development of MRT, atypical teratoid or rhabdoid tumour of the central nervous system in children, epithelioid sarcoma, collecting duct carcinoma, and epithelioid malignant peripheral nerve sheath tumour (7) (8) (9) (10) (11) . We herein present a case of an adult patient with MRT of the left kidney with associated loss of INI1 expression and multiple metastatic lesions in the bones and lymph nodes.
Case report
A 79-year-old Japanese woman was admitted to Toyooka Hospital (Toyooka, Japan) on the 1st December 2016, complaining of pain in the right buttock and difficulty in ambulation. A computed tomography (CT) scan revealed a thoracic and lumbar spine deformity, narrowing of the spinal canal, and a tumour in the left kidney. The patient's medical history included a cerebral infarction at the age of 64 years, with no associated family history. Laboratory tests were performed at the time of the hospital visit and the results were as follows: C-reactive protein and KL-6 increase to 12.0 mg/dl (normal, <0.3 mg/dl) and 558 U/ml (normal, <500 U/ml), respectively; the urinary cytology was positive, suggesting malignancy.
An abdominal CT scan revealed a tumour sized 63x48 mm extending towards the upper pole of the left kidney (Fig. 1) . Invasion of the tumour into the renal pelvis was noted. The CT scan also revealed enlargement of the renal hilar and para-aortic lymph nodes. Bone scintigraphy demonstrated multiple bone metastatic lesions in the thoracic and lumbar spine, the skull and the pelvic bones (Fig. 2) . These bone metastases were considered to be the cause of the pain in the buttock and difficulty in ambulation.
Percutaneous needle biopsy of the renal tumour was performed under echocardiographic guidance, followed by histological examination. of which contained atypical large tumour cells, with a small area of normal renal tissue ( Fig. 3A and B) . The tumour cells were large with round to polygonal shape, with eccentrically positioned nuclei and prominent nucleoli. The cytoplasm of the tumour cells was abundant and eosinophilic, resembling the so-called 'rhabdoid features' (12) . No other histological tumour types were identified. Immunohistochemically, the tumour cells were positive for vimentin, epithelial membrane antigen, CAM 5.2 ( Fig. 3C-E) and p53, and negative for cytokeratin (CK)7, CK20, α-methylacyl-CoA racemase, S100, CD45, RCC-marker, anaplastic lymphoma kinase, α-smooth muscle actin, desmin, MyoD1, myogenin, human melanoma black 45 and melan A (data not shown). The tumour cells were also negative for INI1, although lymphoid cells infiltrating among the tumour cells were positive for INI1 (Fig. 3F) . A small part of the tumour was positive for CK(AE1/AE3) and CD10 (data not shown). Based on the microscopic morphology and the immunohistochemical examination, particularly the tumour cells staining negative for INI1, the tumour was diagnosed as a renal MRT.
Based on the clinical data, the tumour was stage cT1bN2M1 and had a score of 3 (poor risk group) in the Memorial Sloan-Kettering Cancer Centre (MSKCC) Motzer Score for metastatic RCC (13) . Histological examination also suggested a poor prognosis. A tyrosine kinase inhibitor, axitinib, was administered. However, tumour growth continued, resulting in an enlargement of the original renal tumour and the metastatic lesions, and an increase in the number of metastatic lesions (Fig. 4) . KL-6 also increased to 1,600 U/ml 3 months after treatment initiation. The patient's general condition gradually worsened due to the growth of the original tumour, the metastatic lesions, and the side effects of the medication (including coughing and the elevation of sialylated carbohydrate antigen KL-6), resulting in treatment discontinuation (14) . The patient succumbed to the disease 3.5 months after the treatment initiation. Although renal MRTs mainly occur in children, a few cases of adult MRTs have been reported. In addition, in the adult cases of MRT, loss of INI1 expression has also been reported in rare cases (4, 5) . In the present case, we observed loss of INI1 expression in the tumour. It was also observed that the normal cells in the kidney of the patient expressed INI-1. Therefore, loss of INI1 was specific to the tumour cells. In the experiments on mice, the somatic cells of the heterozygous INI1-knockout mice expressed INI1, while the MRTs arising in mice exhibited loss of INI1 expression. Heterozygous abnormality of the INI1 gene has been reported in some children with MRTs (17) . We were unable to undertake genomic analysis of the tumour in our patient; therefore, we were unable to determine whether the patient had a heterogenous abnormality in the INI1 gene or a normal INI1 gene within the somatic cells in her body. It has been reported that some adult MRT types coexist with other types of RCCs. In these cases, MRT is hypothesized to develop from RCC. However, to the best of our knowledge, only two adult MRTs with a confirmed loss of INI1 expression have been reported to date, and these were both pure MRTs. Our patient also displayed MRT histology alone, although only biopsy samples were obtained. From the experimental results in knockout mice, the INI1 gene appears to be a tumour-suppressor gene and has homogenous abnormalities, and deletion or mutation of the INI1 gene accelerates the development of MRT, without other gene abnormalities; however, the development of MRTs from other types of RCC requires multiple gene abnormalities. Therefore, it is recommended to examine INI1 expression in MRTs combined with other RCC types. Further studies should be conducted to elucidate the mechanism underlying the loss of INI1 expression and the development of MRT in adults.
Previous studies have reported that MRTs in adults are associated with a poor prognosis. Our patient succumbed to the disease 6 months after the symptoms first appeared, despite receiving treatment. Hence, medications that can suppress activated gene(s) through the loss of INI1 expression may prove to be of therapeutic value in adult MRT.
